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Introduction: The burden of cervical cancer is large and growing in developing countries,
due in large part to limited access to screening services and lack of human papillomavirus
(HPV) vaccination. In spite of modern advances in diagnostic and therapeutic modalities,
outcomes from cervical cancer have not markedly improved in recent years. Novel clinical
trials are urgently needed to improve outcomes from cervical cancer worldwide.
Methods: The Cervix Cancer Research Network (CCRN), a subsidiary of the Gynecologic
Cancer InterGroup, is a multi-national, multi-institutional consortium of physicians and sci-
entists focused on improving cervical cancer outcomes worldwide by making cancer clinical
trials available in low-, middle-, and high-income countries. Standard operating procedures
for participation in CCRN include a pre-qualifying questionnaire to evaluate clinical activi-
ties and research infrastructure, followed by a site visit. Once a site is approved, they may
choose to participate in one of four currently accruing clinical trials.
Results: To date, 13 different CCRN site visits have been performed. Of these 13 sites
visited, 10 have been approved as CCRN sites including Tata Memorial Hospital, India;
Bangalore, India; Trivandrum, India; Ramathibodi, Thailand; Siriaj, Thailand; Pramongkutk-
lao,Thailand; Ho Chi Minh, Vietnam; Blokhin Russian Cancer Research Center; the Hertzen
Moscow Cancer Research Institute; and the Russian Scientific Center of Roentgenora-
diology. The four currently accruing clinical trials are TACO, OUTBACK, INTERLACE, and
SHAPE.
Discussion: The CCRN has successfully enrolled eight sites in developing countries to
participate in four randomized clinical trials.The primary objectives are to provide novel ther-
apeutics to regions with the greatest need and to improve the validity and generalizability
of clinical trial results by enrolling a diverse sample of patients.
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INTRODUCTION
Cervical cancer is the fourth most common cancer in women
worldwide with almost 530,000 cases diagnosed in 2012 (1). Of
these, nearly 85% of cases occur in developing countries, due
in large part to limited access to screening services and lack of
human papillomavirus (HPV) vaccination (2). Lack of screening
also leads to diagnosis at advanced stages of disease and with clini-
cally debilitating symptoms. Even more concerning, nearly 90% of
the estimated 270,000 deaths from cervical cancer in 2012 occurred
in developing countries (1), suggesting that cancer diagnosis and
treatment services are inadequate in regions of the world with the
highest incidence of the disease. Furthermore, cervical cancer dis-
proportionately affects young women, and loss of life attributable
to advanced cancer has significant social and economic impact on
individual families, as well as societies at large (3–5).
Treatment for cervical cancer can include surgery, chemother-
apy, radiotherapy, or a combination of these treatments depending
on the stage at cancer diagnosis (6). For locally advanced disease,
concurrent chemoradiation followed by brachytherapy has been
the standard of care in developed nations for decades based on
the results of several large, randomized clinical trials showing
improvement in survival with the addition of chemotherapy to
radiotherapy (7–10). However, in spite of recent advances in
imaging, chemotherapy administration, and radiotherapy plan-
ning and delivery, outcomes from cervical cancer have not
markedly improved, even in developed countries where the most
cutting-edge therapies are readily available (11).
Novel treatment strategies are urgently needed to improve out-
comes from cervical cancer. One challenge to novel therapy devel-
opment is that clinical trials are often conducted in high-income
countries where research resources are the greatest; however, the
incidence of cervical cancer is lowest. Furthermore,outcomes from
clinical trials conducted in high-income countries may not be gen-
eralizable to low- and middle-income countries, which face unique
challenges in cancer treatment accessibility and administration.
Partnership between clinicians and researchers in developing and
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developed nations is vital to generating treatment paradigms with
worldwide applicability and efficacy.
Cancer clinical trial access is scare in many developing coun-
tries, as the research support and infrastructure needed to enroll
patients is often unavailable. The Cervix Cancer Research Net-
work (CCRN), a subsidiary of the Gynecologic Cancer InterGroup
(GCIG), is a multi-national, multi-institutional consortium of
physicians and scientists focused on improving cervical cancer
outcomes worldwide by making cancer clinical trials available in
low-, middle-, and high-income countries. In this manuscript, we
describe the early activities of the CCRN, with a focus on describ-
ing a model of collaborative capacity-building, with the overall




The CCRN is a subsidiary of the GCIG, a non-profit network of
appointed representatives from international cooperative research
groups for clinical trials in gynecologic cancers. The GCIG was
established in 1990s with the goal of promoting and conduct-
ing high quality clinical trials to improve outcomes for women
with cancers of the ovary, uterus, and cervix. The GCIG has been
highly successful in completing clinical trials, publishing results,
and developing consensus conferences.
The CCRN developed to address the lack of cervical cancer
clinical trials, increase enrollment on existing trials, and improve
the standards of cancer care in low- and middle-income countries.
In light of the limited improvement in survival in locally advanced
cervical cancer in the decades since chemoradiation became the
standard of care, the vision of the CCRN was to provide infrastruc-
ture and support for cancer clinical trials in developing nations
that have a significant burden of cervical cancer.
GOVERNANCE
The CCRN reports to and is guided by the Executive Board of
Directors of the GCIG. This Board has regularly scheduled tele-
conferences and semi-annual meetings. The chair and co-chair of
the CCRN are elected for 3-year terms by voting members. The
chair of the CCRN serves on the Executive Board of the GCIG and a
formal report of activities and progress is made to the membership
at the General Assembly at each semi-annual meeting.
EARLY DEVELOPMENT
The mission of the CCRN was formulated by the committee
chair and participating members. The literature was evaluated
for best practices for clinical trials within gynecologic cancers,
with emphasis on methods for low- and middle-income coun-
tries in which clinical trial resources are often limited. The CCRN
then developed standard operating procedures (SOP) to evaluate
potential participating sites to ensure appropriate infrastructure
prior to clinical trial enrollment. The principal investigators of the
CCRN trials normally select potential sites. The SOP workflow is
demonstrated in Figure 1.
FIGURE 1 | Workflow for CCRN site approval.
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The SOP includes a pre-qualifying questionnaire to evaluate
clinical activity, site resources, clinical trials infrastructure, radi-
ation therapy treatment records, radiotherapy quality assurance,
and clinical management documentation (Table 1). Additionally,
participation in a radiotherapy beam measurement program is
required every 2 years to determine the stability of the output of
linear accelerators from each participating center. This is typically
done with thermal luminescent dosimetry or more recently, opti-
cally stimulated luminescent dosimetry. With support from the
National Cancer Institute of the United States, the Imaging and
Radiation Oncology Core in Houston, TX, USA, has been instru-
mental in partnering with the CCRN to provide quality assurance
checks.
For potential study sites deemed eligible after the pre-qualifying
survey, a site visit must be performed by an audit team to eval-
uate the appropriateness and readiness to participate in CCRN
trials. Infrastructure, the physical plant, and human resources are
evaluated to ensure that clinical trial participation can succeed.
The audit team typically includes one clinical specialist and one
clinical trials manager. Various measures of quality assurance are
performed, depending on the requirements of the available clinical
Table 1 | Pre-qualifying questionnaire.
Assessment category Question
Clinical volume • Average number of new cancer patients
seen per year?
• Average number of new gynecologic cancer
patients seen per year?
• Average number of new cervix cancer
patients seen per year?
Pathology/hematology
resources




• Routine anatomic pathology
• Long-term specimen storage
• Designated gynecologic pathologist
• Specialized pathology services
• Transfusion facility
• Critical care facility




• Computed Tomography (CT)
• Positron-Emission Tomography (PET)
• Magnetic Resonance Imaging (MRI)
• PET/CT
• Dedicated gynecologic radiologist
Technology support • Email available during working hours?
• Access to computers for doctors,
technologists, data managers, and nurses?
• Is the facility capable of digital data exchange?
trial. To date, the CCRN has received limited funding from the
International Gynecologic Cancer Society (IGCS) and the GCIG,
as well as support from the NCI.
RESULTS
To date, 13 different CCRN site visits have been performed. Of
these 13 sites visited, 10 have been approved as CCRN sites includ-
ing Tata Memorial Hospital, India; Bangalore, India; Trivandrum,
India; Ramathibodi, Thailand; Siriaj, Thailand; Pramongkutk-
lao, Thailand; Ho Chi Minh, Vietnam; Blokhin Russian Cancer
Research Center; the Hertzen Moscow Cancer Research Institute;
and the Russian Scientific Center of Roentgenoradiology. Approval
with contingencies has been granted to sites in Cluj, Romania, and
Minsk, Belarus.
Through significant efforts within the Cervix Cancer Com-
mittee at the GCIG, four multi-national cervical cancer clinical
trials suitable for both developed and developing nations have
successfully been opened.
1. The Tri-weekly Administration of Cisplatin in LOcally
Advanced Cervical Cancer Trial (TACO Trial), developed by
investigators from the Korean Gynecologic Oncology Group
(KGOG) and the Thai Cooperative Group, is a random-
ized phase III study that compares weekly chemotherapy
for advanced cervix cancer to every-3-week chemotherapy.
Preliminary data from a phase II trial by the KGOG sug-
gest that every-3-week chemotherapy may confer a survival
benefit (12).
2. The OUTBACK Trial is led by investigators from the Aus-
tralia/New Zealand Gynecologic Oncology Group (ANZGOG).
This study is a randomized phase III trial evaluating the efficacy
of extended adjuvant chemotherapy in women with advanced
cervix cancer compared to the standard of weekly cisplatin
chemotherapy and definitive radiotherapy. The OUTBACK
chemotherapy consists of four cycles of carboplatin and pacli-
taxel chemotherapy administered after standard concurrent
chemoradiotherapy. The rationale for the study is a meta-
analysis of several studies that showed adjuvant chemotherapy
to be a promising approach (13).
3. The INTERLACE Trial is headed by the National Can-
cer Research Institute (NCRI) from the United Kingdom.
This is a randomized phase III study evaluating neoadju-
vant chemotherapy prior to concurrent chemoradiotherapy
for women with advanced cervix cancer compared to con-
current chemoradiotherapy alone. The goal of this study is
to improve compliance with additional chemotherapy by giv-
ing it before standard chemoradiotherapy, as opposed to after
standard chemoradiotherapy.
4. The SHAPE Trial is spearheaded by investigators from the
NCIC Clinical Trials Group in Canada. This randomized
phase III trial is evaluating radical hysterectomy versus sim-
ple hysterectomy in women with early-stage cervix cancer. The
primary endpoint is freedom from pelvic failure.
Each approved CCRN site chooses to participate in one or more
of the four available clinical trials. To date, 48 patients have been
enrolled.
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DISCUSSION
The greatest burden of cervical cancer is in developing countries,
particularly parts of Africa, Central and South America, East-
ern Europe, India, and other parts of Asia (1). The outcomes
from locally advanced cancer remain suboptimal, and develop-
ment and testing of novel therapies has occurred in countries with
the lowest incidence of cervical cancer. The aim of the CCRN is to
improve access to clinical trials, enhance clinical trial enrollment
particularly in countries with high disease burden, and to produce
treatment paradigms that are applicable and accessible to women
worldwide.
There are many challenges in conducting multi-national clin-
ical trials, particularly in low-resource settings (14, 15). Human
resource training and research infrastructure development are
necessary to ensure success; however, this may entail high costs.
Rigorous quality assurance is also costly, but necessary to main-
tain the validity of the research question. Furthermore, open
and rapid communication among study coordinators, physicians,
and patients is required, but can be challenging due to language
barriers and connectivity issues. Another challenge is collabora-
tion not only with local physicians and hospitals but also with
government and insurers. As an example, the CCRN sites in
India have not been activated secondary to strict requirements
by the Indian Government for complete trial insurance, which
was too expensive to be covered by the four funded CCRN tri-
als. Finally, extraordinary care must be taken to ensure clinical
trial design and conduct is in accordance with the ethics guide-
lines set forth by the World Medical Association’s Declaration
of Helsinki and the Council for International Organization of
Medical Sciences (15).
In spite of these real and complex challenges, there are
tremendous opportunities to enhance clinical trials results and
improve cervical cancer outcomes through collaboration, creativ-
ity, and persistence. Rapid improvements in technology, particu-
larly internet-based approaches, have made communication and
quality assurance checks more feasible, timely, and cost-effective.
Investments in research training and infrastructure development
have the potential to influence not only cervical cancer clinical
trial involvement but also standard care and care for other types
of cancers. While sophisticated translational trials involving com-
plex imaging and biomarker measurement will be confined to
core GCIG settings, pragmatic trials that are aimed at defining
worldwide standard of care, as well as trials directed at practices
in low- and middle-income countries, are within the capability of
the CCRN.
In summary, the CCRN has developed a methodology to eval-
uate potential clinical trial enrollment sites in low- and middle-
income countries to make cervical cancer clinical trials available
in countries with the highest burden of disease. The CCRN has
successfully enrolled 10 sites in developing countries to partic-
ipate in four randomized clinical trials. The primary objectives
are to provide novel therapeutics to regions with the greatest
need and to improve the validity and generalizability of clini-
cal trial results by enrolling a diverse sample of patients, with
the ultimate goal of improving outcomes from cervical cancer
worldwide.
REFERENCES
1. GLOBOCAN Data. (2014). Available from: http://globocan.iarc.fr/Pages/fact_
sheets_cancer.aspx
2. Sankaranarayanan R. Overview of cervical cancer in the developing world.
FIGO 26th annual report on the results of treatment in gynecological cancer.
Int J Gynaecol Obstet (2006) 95(Suppl 1):S205–10. doi:10.1016/S0020-7292(06)
60035-0
3. Parkhurst JO, Vulimiri M. Cervical cancer and the global health agenda:
insights from multiple policy-analysis frameworks. Glob Public Health (2013)
8(10):1093–108. doi:10.1080/17441692.2013.850524
4. Krishnan S, Madsen E, Porterfield D, Varghese B. Advancing cervical can-
cer prevention in India: implementation science priorities. Oncologist (2013)
18(12):1285–97. doi:10.1634/theoncologist.2013-0292
5. Diaz M, Kim JJ, Albero G, de Sanjosé S, Clifford G, Bosch FX, et al. Health and
economic impact of HPV 16 and 18 vaccination and cervical cancer screening
in India. Br J Cancer (2008) 99(2):230–8. doi:10.1038/sj.bjc.6604462
6. National ComprehensiveCancerNetworkClinical PracticeGuidelines inOncology:
Non-Small Cell Lung Cancer v 2. (2013). Available from: http://www.nccn.org
7. Eifel PJ, Winter K, Morris M, Levenback C, Grigsby PW, Cooper J, et al.
Pelvic irradiation with concurrent chemotherapy versus pelvic and para-
aortic irradiation for high-risk cervical cancer: an update of radiation ther-
apy oncology group trial (RTOG) 90-01. J Clin Oncol (2004) 22(5):872–80.
doi:10.1200/JCO.2004.07.197
8. Pearcey R, Brundage M, Drouin P, Jeffrey J, Johnston D, Lukka H, et al. Phase
III trial comparing radical radiotherapy with and without cisplatin chemother-
apy in patients with advanced squamous cell cancer of the cervix. J Clin Oncol
(2002) 20(4):966–72. doi:10.1200/JCO.20.4.966
9. Rose PG, Bundy BN, Watkins EB, Thigpen JT, Deppe G, et al. Concur-
rent cisplatin-based radiotherapy and chemotherapy for locally advanced
cervical cancer. N Engl J Med (1999) 340(15):1144–53. doi:10.1056/
NEJM199904153401502
10. Peters WA, Liu PY, Barrett RJ, Stock RJ, Monk BJ, Berek JS, et al. Concurrent
chemotherapy and pelvic radiation therapy compared with pelvic radiation
therapy alone as adjuvant therapy after radical surgery in high-risk early-stage
cancer of the cervix. J Clin Oncol (2000) 18(8):1606–13.
11. Siegel R, Ma J, Zou Z, Jemal A. Cancer statistics, 2014. CA Cancer J Clin (2014)
64(1):9–29. doi:10.3322/caac.21208
12. Ryu S-Y, Lee WM, Kim K, Park SI, Kim BJ, Kim MH, et al. Randomized clini-
cal trial of weekly vs. triweekly cisplatin-based chemotherapy concurrent with
radiotherapy in the treatment of locally advanced cervical cancer. Int J Radiat
Oncol Biol Phys (2011) 81(4):e577–81. doi:10.1016/j.ijrobp.2011.05.002
13. Wang N, Guan QL, Wang K, Zhou X, Gao C, Yang HT, et al. Radiochemotherapy
versus radiotherapy in locally advanced cervical cancer: a meta-analysis. Arch
Gynecol Obstet (2011) 283(1):103–8. doi:10.1007/s00404-010-1385-5
14. Emanuel EJ, Wendler D, Killen J, Grady C. What makes clinical research in devel-
oping countries ethical? The benchmarks of ethical research. J Infect Dis (2004)
189(5):930–7. doi:10.1086/381709
15. Joffe S, Miller FG. Ethics of cancer clinical trials in low-resource settings. J Clin
Oncol (2014) 32(28):3192–6. doi:10.1200/JCO.2014.56.9780
Conflict of Interest Statement: The authors declare that the research was conducted
in the absence of any commercial or financial relationships that could be construed
as a potential conflict of interest.
Received: 01 December 2014; accepted: 12 January 2015; published online: 19 February
2015.
Citation: Suneja G, Bacon M, Small W Jr, Ryu SY, Kitchener HC and Gaffney DK
(2015) The cervix cancer research network: increasing access to cancer clinical trials in
low- and middle-income countries. Front. Oncol. 5:14. doi: 10.3389/fonc.2015.00014
This article was submitted to Radiation Oncology, a section of the journal Frontiers in
Oncology.
Copyright © 2015 Suneja, Bacon, Small, Ryu, Kitchener and Gaffney. This is an open-
access article distributed under the terms of the Creative Commons Attribution License
(CC BY). The use, distribution or reproduction in other forums is permitted, provided
the original author(s) or licensor are credited and that the original publication in this
journal is cited, in accordance with accepted academic practice. No use, distribution or
reproduction is permitted which does not comply with these terms.
Frontiers in Oncology | Radiation Oncology February 2015 | Volume 5 | Article 14 | 4
